ROSALIND E, FRANKLIN,

Birkbeok College Crystallegraphio
: :n&burl“r’.

21 Torrington Square, ¥9,C,1,

The work carried out during the past ysar may be divided
into three perlods:

1. 1gt Januery o 16th Maroh, Xing's Collegs,

During this period I oontinued to work in Xingte College
on the etructure desgsoxyribonueclsiec aodd, Two papers entitled:
*Fibre Diagrame of Sodium Thymonusleate:

I§: gg: 5§§i§§§§§a§§yﬂ§§3:.3§§§:?trasterson Function,*
were wirtten (in colladoration with R,G, Gosling) and sent to Aota
Crystallographioa in Maroh 1953, These have now been pubdished,
and copies are sttached to this report,

Further work on the 3«~dimensional Pattersoa function was
carried out but no quantltativ: results were obtained in this way,

Measurements on the X-ray fibre-digremes of Structure B (the
less ordered form of sodlum desoxyribonunocleate, and that which we
believe to exist more or less unmodified both in solution and &n
natural nusleo~protein) ylelded a considerable smount of informae

tion, This is summariced in a note to Hature wirtten in collaborae



- 2 -
«tion with R G, Goeling {25th April, 1953) andi entitled;
“Yoleoular Configuration in Sodium Thymonucleats®, A oopy i
enolosed with thie report,

It 5 shown that the moleouls of sodium thymonucleate in
Struoture B must conelist of a two-strand helix, rather similar to
thst proposed by Wateson and Crieck (Hature, 25th April, 1953) but of
smaller radius,

8ince Structure B (Nabix) has a 2-strand helical molecule,
and since the change A B is, in general, readily reversible, it
follows that a 2-strand helical moleoule must aleo exist in Strue-
ture A, Evidence for a 2-sgtrand helix in structure A was obtained
from a study of the oylindrioally averased Patterson function,

2. Maroh 1993 - November 1953. Biribeck Collexe.

Qwing to unexmected delays in obtalning the necessazry
apparatus for carrying out a programme of X-rs: crystallographic
researsh on viruses, a substantial part of thizs neriod was spent
in continuing the interpretztion of the X-ray diagrams of nuclelo
acld and their Patterson functions, At the same time, a litera=
ture survey was carried out of previous work on the moleoular
structure of viruses,

The evidence for a two-strand heliocsl moleocule of the Struo-
ture A form of DNA was presented in a note to Nature, 25th July,
1953, written in ocollaboration with R,U, Gosling, A ocopy is en-
olosed, The helix is of radius 9A and has 11 residues per turn,

" The evidence is based mainly on a study of the eylindrically sym-
metriocal Patterson funotion of Structure A, It has also been
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shown that the proposed struoture accounts for meny of the
strongest features of the 3-dimensional Pattefson funotion,

During this period X-ray diffraction studies of tobacoo
mosalc virus wsre started, For this purpose an Ehrenberge-Spear
fine-~foous X-ray tﬁbe is used, with nickel~filtered ocopper K«
radiation, The X-ray camera 1s the Phillips micro-camera modi-
fied to take a specimen-film distance of 30 mm, or 60 mm, as well
as the usual distances of 10 mn, and 15 mm, It 18 filled with
hydrosen during £l) exposurss,

The virus solution was kindly given to this laboratory by
Dy, A, liarkhem,

fhe research 1s 2 continuation of the earlier studles of
Bernal and Fankuehen (1942) end of watson (1953),

Highly detailled diffrcotion dlagrome of orientated virus
gspecimens (prepared by the method of Bernal and Fankuchen) ocon-
taining varying amounts of water have already been obtained, while
the greater part of the high-angle pattern is substantially indee
pendent of water content, the reflections corresponding to distances
of about 20 A vary strikingly, Thie eucrectes th:t the water most
closely associated with the virus aay lie on elther side of some
structural conmponent having at least one dimension of about 20 A,

A detalled study of the emall differences in the Jjntra
~particle pattern for wet and 4ry viruses should make 1%t possible
to ocalculate the Patterson funotion &f the difference, and hence
to locate the water,

Further, Aintensity measurements of the equatorial refleotions,
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which are related to inter-particle, should make it possible %o

deoide whether or not the ribonuclelc acld forms a oentral core
in the rod-like particle, as has been suggested by several
authors, Preliminary measurements indicate the presence of a
heavy core {presumably RNA) in the rod,

4. Kigcellangous.
(a) In April 195431 was invited to the "Stelnkohlentagung®

at Aachen, Germany, There I read a paper on *The Mechaniem of
Crystallite Growth in Cerbons" which is to be publiched (in German)
An Brennstoff-Chemie in Deoember lgsﬁf Reprints are not yet
avallable,

The new nart thig work consisted in & kinetic exnlanatien
of the sharpness of the separafiion of carbonzcecus solide into
two claasses, the sraphitlging and non-greaphitising, and an expla-
nation of the apparent elongated ghape ol the cryste 1lites in
sraphitising earbons,

(L) In June 1953 I read a chort ;erer on "Le role de lleau
dana 1l%aclde grarhitiqus" to an internationsl eslloquium in Parie
on “viater in S0lids", In this paper a new type of structure for
graphitic acid is pro-osed, A reprint isg enclosed,

( 5 reprints enclosed )



